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ABSTRACT 



Previous studies in seven states have shown that school and 



district size consistently mediated the relationship between socioeconomic 
status (SES) and student achievement, with results critically relevant to 
state- level policymaking. The present study examined how the relationship 
between size and achievement varied in Arkansas schools and districts serving 
students from differing socioeconomic backgrounds. Data on all schools and 
districts in Arkansas included school district size, school size (enrollment 
per grade level being analyzed), standardized test scores, SES (proportion of 
students receiving subsidized meals) , and proportion of African American 
students. Unlike some other states previously studied, school and district 
size in. Arkansas were negatively related to academic performance across the 
entire range of SES. The negative influence of size was quite weak in 
affluent settings and comparatively strong in impoverished ones. With regard 
to achievement equity, the negative effects of poverty on student achievement 
were considerably stronger in larger schools and districts than in smaller 
ones. A four-group comparison found inequity of achievement to be magnified 
within larger schools in larger districts, somewhat muted within smaller 
schools in larger districts, and dramatically disrupted within smaller 
schools in smaller districts. A separate analysis found that the negative 
effects of poverty, size, and the poverty-size interaction were compounded in 
schools and districts serving predominantly African American students. 
Recommendations are offered to Arkansas policymakers. Appendices present 
calculations of the incremental effect on achievement of size increases or 
decreases, and a list of 19 related reports. (SV) 
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Executive Summary 

Previous reports (e.g., Bickel & Howley, 2000; Friedkin & Necochea, 1988; 
Howley & Bickel, 1999; Huang & Howley, 1993) have shown that school and district 
size consistently mediate the relationship between SES and student achievement, with 
results critically relevant to state-level policy making. The present study extends this 
work to Arkansas. Previous studies in this line of inquiry — some of which were known 
as “the Matthew Project” — examined the relationships between size, achievement, and 
socioeconomic status in Alaska, California, Georgia, Ohio, Montana, Texas, and West 
Virginia. Results in Arkansas are notably consistent with the results of the previous 
studies. 

Excellence Effects 

Regression equations were used to predict overall school and district test scores 
from measures of size, socioeconomic status, and the interaction of size and 
socioeconomic status. These equations show the extent to which variability in student 
achievement is regulated by the interaction of SES with school and district size. As with 
other studies in this series, the negative influence of school and district size on academic 
performance is more pronounced in impoverished communities than in affluent ones. In 
Arkansas, however, unlike some of the states previously studied, these negative effects 
persist across the entire SES range from quite affluent to very impoverished: the negative 
influence is quite weak in affluent settings, and comparatively strong in impoverished 
ones. Seldom is the influence of size positive, and in the few cases in which positive 
influence exists, it is comparatively weak. 



Equity Effects 



Correlations between SES and aggregate school achievement were computed in 
subsets of (1) smaller and larger schools, (2) smaller and larger districts, and (3) smaller 
or larger schools within smaller or larger districts — with subsets determined by dividing 
schools and districts at the median of the size variable (roughly 57 students per grade for 
schools and 745 students for districts). The results of these correlations, when squared, 
yield the proportion of variance in scores accounted for by SES (in other words, the 
shared variance between SES and achievement in these subgroups created by dividing 
size at the median). Comparing corresponding scores (i.e., same grade level and 
achievement measure — reading, mathematics, etc.), we find that the negative effects of 
poverty on student achievement are considerably stronger in larger schools and districts 
than in smaller ones (or viewed another way, that smaller schools and districts are 
considerably more successful in disrupting or mitigating the relationship between poverty 
and student achievement). In the four-group comparison (larger schools in larger 
districts, smaller schools in larger districts, larger schools in smaller districts, and smaller 
schools in smaller districts), we find that the inequity of achievement is magnified among 
larger schools in larger districts, somewhat muted among smaller schools in larger 
districts, and dramatically disrupted among smaller schools in smaller districts. This is 
good news about structural influences on inequity, exactly parallelling findings reported 
in a similar study conducted two years ago in Georgia (Bickel & Howley, 2000). 





Other Analyses 



We compared the mean size for subsets of schools based upon the following 
distinguishing criteria: highest quartile African-American students versus the other 
quartiles, Delta versus non-Delta, and metropolitan versus nonmetropolitan. Results 
indicate that African American students attend larger schools, particularly in schools with 
a tenth grade (i.e., high schools). Mean size comparisons for the Delta v. non-Delta and 
metro v. non-metro analyses did not reveal practically differences. We also computed 
part correlations from regression equations conducted in each quartile grouping indicated 
above. Results in this case were dramatic. For the quartile of schools with the highest 
percentage of African-American students in Arkansas the negative effects of poverty, 
size, and the interaction between poverty and size are compounded in schools and 
districts that serve predominantly African-American students. 

Policy Implications 

The creation of larger schools and districts in educational systems serving 
impoverished communities or African-American communities would be predicted to 
harm the equity and excellence of school and district performance in Arkansas. In view 
of these findings, a blanket policy of district consolidation and school closures in 
Arkansas would constitute a calculated strategy to undercut the excellence and equity of 
significant educational outcomes. It would, we believe, be a costly mistake. 

Instead, we recommend that educational decision makers (1) build on the strength 
of smaller district size, (2) retain existing and build new smaller schools, (3) address the 
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dilemmas posed by size in rural and African-American schools and districts, and (4) 
create smaller districts from larger ones. 
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Size, Excellence, and Equity: 

A Report on Arkansas Schools and Districts 



Increasing student achievement is the primary concern of decision makers at 
every level of government and education — local, state, federal. Historically (at least in 
the past few decades of school reform) efforts to improve student achievement have 
focused for the most part on manipulating educational inputs or processes, (e.g., 
curriculum materials, teaching strategies, teacher qualifications and expectations), 
without the active and thoughtful consideration of other potential leverage points such as 
structural variables. 

By contrast with those sources of potential leverage, this report, and the line of 
inquiry to which it further contributes, is concerned with how structural aspects of 
schooling — in particular, school and district size — can be understood to influence school 
performance, and, more particularly, how structural manipulations of the educational 
system might be used in the service of improving achievement and equity outcomes. 

The strongest and most prevalent threat to normal academic achievement for 
individuals is poverty. For the student who comes from a poor family, the prospect of 
meeting with academic success is clouded. For those impoverished children who attend 
school with other impoverished children, the odds of attaining normal levels of academic 
accomplishment grow even worse. Moreover, the effects are cyclical: impoverished 
students are far more likely to attend economically and pedagogically at-risk schools that 
operate in communities without the resources to intercede in the cycle. In other words, 
they face great challenges with very limited means. Students from affluent backgrounds, 
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by contrast, confront fewer challenges with far greater resources. It is no wonder that 
schools serve as the primary sorting mechanism in an increasingly stratified society. We 
operate them that way — perhaps not on purpose, but arguably through bad choices, 
inattention, and occasionally outright negligence. 

If some simple structural aspect of the schooling mechanism could be marshaled 
so as to address this disparity, to break (or at least disrupt) this cycle, and diminish the 
power of family socioeconomic status (SES) in predetermining the academic 
performance of individuals, we should embrace it. The line of inquiry that this study 
extends is geared toward just such a hope. 

The Line of Inquiry 

This study extends previous work that has found that the smaller school and 
district size mitigates the negative effects of poverty on achievement (in Alaska, 
California, Georgia, Ohio, Montana, Texas, and West Virginia). Findings from these 
studies suggest that the more impoverished the school community, the smaller should 
school and district size be in order to maximize student achievement (see, e.g., Howley & 
Bickel, 1999). See Appendix B for a complete listing of relevant research reports as well 
as interpretations for practitioner and lay audiences. 

To investigate whether or not these relationships are also important to schools in 
Arkansas, we tested an “interaction hypothesis” of school and district size, which puts 
forward the possibility that the strength and directionality of the relationship of size to 
achievement is linked to (or contingent on) community socioeconomic status. In other 
words, we are testing the notion that the best size for schools and districts — in terms of 
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their capacity to cultivate academic excellence (and, as it turns out, equity) — depends on 
the poverty level in the communities they serve. 

This line of inquiry has for some time offered valuable insights that extend the 
research base beyond the numerous studies reporting that the measurable relationship 
between size and achievement is small if not insignificant. Use of the interaction term 
(size and SES operating in tandem) moves inquiry beyond testing how size and 
achievement are related in all schools (or districts) to testing how the relationship 
between size and achievement varies in schools (or districts) serving students from 
differing socioeconomic backgrounds. In informal terms, then, the line of inquiry to 
which this study contributes asks whether school and district size is beneficial or harmful 
to students and to what extent, in view of community socioeconomic status. The 
previous studies, noted above, have confirmed the hypothesis in other states (weakly in 
Montana, which maintains many small schools and districts, but strongly in Alaska, 
California, Ohio, Georgia, Texas, and West Virginia; see Bickel & Howley, 2000, and 
Howley & Bickel, 1999; Huang & Howley, 1993). 

Arkansas Policy Context 

On May 25, 2001, the system by which the state of Arkansas distributes funds to 
schools was declared to be unconstitutional for the third time in less than 20 years (Lake 
View School District v. Mike Huckabee , 2001), and the legislature was directed to fix the 
problem. The Lake View district had originally filed a class action suit in 1992, claiming 
that the state’s funding system was unconstitutional because it provided levels of funding 
insufficient for schools to meet state standards. The resulting funding scheme, however, 
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was again challenged by Lake View in the fall of 2000, leading to the 2001 ruling that 
affirms the claim that the state continues to fall short in providing adequate funding. 

The new ruling includes an additional, but related, finding. In his May 25 ruling 
Chancellor Collins Kilgore went beyond affirming claims about inadequacy of funding to 
rule that the existing system was inequitable as well (Fine, 2001). That is, not only did 
the court determine that the level of funding provided to schools in Arkansas is 
inadequate, it also found that the system by which that funding is distributed unfairly 
favors some districts. 

Methodology 

Data comprising information reported by the state of Arkansas, merged with data 
the NCES Common Core of Data, were used to prepare two distinct datasets: district 
level and school level. As in the previous replications in this line of inquiry (e.g., Bickel 
& Howley, 2000; Friedkin & Necochea, 1988; Howley, 1996), we included data from all 
schools and districts in the state (i.e., our “sample” was the total population). In the case 
of such studies, the calculation of significance levels is not considered necessary, because 
the observed measurements are not generalized from a subgroup to the entire group; they 
are, instead, measurements that directly and accurately characterize actual relationships 
prevailing in a population. 

Variables . Our dependent variables represented school- and district-level 
achievement. All Arkansas students are tested at grades 5, 7, and 10 (Stanford 
Achievement Test 9, “SAT” hereafter); and grades 4 and 8 (Benchmark Test, with 
separate tests for literacy and math; “Benchmark” hereafter). SAT scores, which 
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represented total performance on all achievement subtests, were reported as mean 
percentile ranks. Benchmark scores used in this study represented the proportion of 
students scoring at the “proficient” level or higher. Scores in the data set had been 
aggregated to the school and district level before we received them. 1 

All achievement test scores were available for (1) “combined students” and (2) 
“general students.” The general student scores exclude the scores of IEP (special 
education) and LEP (limited English Proficiency) students, who take the tests under 
varying conditions and with varying modifications and accommodations. We examined 
relationships with regard to each set of scores — i.e., general and combined — but we 
report results only for the “general” scores — which we regard as more reliable because of 
the widely divergent conditions under which IEP and LEP students are assessed. Results 
were not markedly different, however. 

For the school-level analyses, in each data set and for each assessment (i.e., SAT 
and Benchmark), we were provided with multiple years of scores — three years (1998, 
1999, 2000) for the SAT scores; two years (1999 and 2000) for the Benchmark scores. 

For the purposes of these analyses, we computed our dependent variable by averaging the 
multiple years of scores, when available, for each individual achievement measure (e.g., 
98-00 SAT grade 5 general, 99-00 Benchmark Literacy grade 4 general). These three- 
year (SAT, grades 5, 7, and 10), two-year (Benchmark, grade 4), and one-year 
(Benchmark, grade 8) scores served as the dependent variables in our equations. For the 

1 Typically, aggregated scores given as percentile ranks would be based on standard scores or raw 
scores of individual students aggregated to the appropriate level (school or district). We do not know if this 
was the procedure followed to derive the SAT percentile ranks for schools and districts in this data set. 
Averaging percentile ranks would be the alternative procedure, an alternative that would tend to weaken 
observed results, in which case the reported results could be viewed as conservative representations of 
extant relationships in the underlying constructs. 
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district-level analyses, however, test scores were not available from multiple years; 
scores from the 1999-2000 academic year were used for district-level analyses. 

Our independent variables operationalized constructs of “size” and “SES.” 
Following procedures used in the previous replication studies, we chose as our measure 
of school size the ratio of total school enrollment to number of grade levels (enrollment 
per grade span). This measure allowed us to control for the possible confounding effects 
on size of school grade span configuration (i.e., a K-8 school with an enrollment of 300 is 
considered in this study to be about half the size of a K-4 school with an enrollment of 
300). 

Testing for skewness in size measures, we found that the distribution included 
many smaller schools and districts and many fewer larger schools and districts (positive 
skew, about 2.3 for schools and above 5.0 for districts). In order to provide the 
(unskewed) normal distributions that are required by regression analysis, we transformed 
our size variables by taking the natural logarithm of each value. This transformation 
reduced skewness to nearly zero (skewness ~ -.10). 

As a proxy for socioeconomic status, we used the proportion of school and district 
enrollment receiving subsidized meals. There are limitations associated with the use of 
this proxy, and these are considered later in this report (in the “Limitations” section). 

The variable used in the analyses was constructed, like the achievement measures, by 
averaging the multi-year (1998, 1999, 2000) subsidized meal rates. Such averaging may 
help to mitigate some of the shortcomings of our SES proxy. 

In each of the equations, the size and SES variables were centered in accordance 
with the method developed by Cronbach (1987), in order to reduce the collinearity of 
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related independent variables — an especially important procedure, given the nature of our 
interaction term. Because the two variables from which it was derived are themselves 
centered, it was not necessary to center this variable (Cronbach, 1987). That term is 
simply the product of our logged and centered size variable and our centered SES 
variable. 

Data analysis . Following methods employed in the previous studies, we used 
regression equations to predict aggregate student achievement for schools and districts 
(dependent variable) from the following independent variables: (1) school and district 
size, (2) school and district socioeconomic status, and (3) the interaction of size and 
socioeconomic status at both school and district level. This third independent variable, 
the interaction term, is of greatest concern in these replications because its strength 
governs the hypothesized relationship between size and achievement. The regression 
equations are all of the following form: 

Bi(size) + 62 (SES) + 63 (size * SES) = achievement, 
where “13” indicates the regression coefficients of the specified independent variables. 

Because in 13 of 14 regression equations, the regression coefficient of the 
interaction term (63) proved to be statistically significant, we calculated the magnitude of 
that net influence of size (as an “effect size”) using a method pioneered by Friedkin and 
Necochea (1988) and applied in the ensuing studies by Bickel and Howley (e.g., Bickel 
& Howley, 2000; Howley, 1996; Howley & Bickel, 1999). 3 

2 Collinearity results from strong correlations among independent variables. Since the interaction 
term is the product of the other two terms, collinearity is a likely event (i.e., the variables would be likely to 
correlate highly with the product of both of them). The problem is that collinearity would inflate the error 
of our measures of the strength of influence (i.e., error associated with the regression coefficients). 
Centering drastically reduces collinearity, and in these analyses it has eliminated the threat. 

The Friedkin and Necochea method of deriving such effect sizes from regression equations is 
described in detail by Howley (1996; see the Appendix to that article). 
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